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RI 1RUWK $PHULFD IURP $ODVND WR 0H[LFR HJ
$WZDWHU7KHPRVWUHFHQWFROOLVLRQDSSHDUV





EHWZHHQ WKH 5LYHUD 3DFL¿F &RFRV DQG 1RUWK
$PHULFDQ SODWHV HJ $WZDWHU  0ROQDU
7KXVWKLVVLWHVKRXOGEHLGHDOIRUVWXG\LQJ
WKH SURFHVVHV DVVRFLDWHG ZLWK WKH DSSURDFK
DQGFROOLVLRQRIDVHDÀRRUVSUHDGLQJFHQWHUZLWK
D VXEGXFWLRQ ]RQH 8QIRUWXQDWHO\ WKH 5LYHUD
&RFRVSODWHERXQGDU\WKH5LYHUD7UDQVIRUPDQG




7KH FRPSOH[LW\ RI WKH VHDÀRRU PRUSKRORJ\
DQG VHDÀRRU PDJQHWLF OLQHDWLRQV LQ WKLV DUHD
LQ FRQMXQFWLRQ ZLWK IRU WKH PRVW SDUW SRRUO\
QDYLJDWHGPDJQHWLFGDWDDQGVSDUVHPXOWLEHDP
FRYHUDJHKDVOHGWRVHYHUDOSURSRVDOVDVWRWKH
SODWH FRQ¿JXUDWLRQ DQG WHFWRQLF KLVWRU\ RI WKLV
DUHDHJ0DPPHULFN[DQG&DUPLFKDHO
%RXUJRLV DQG 0LFKDXG  %DQG\ 
/RQVGDOH  'H0HWV DQG :LOVRQ 
7KXV WR EHWWHU GH¿QH WKH PRUSKRORJ\ DQG
WHFWRQLF KLVWRU\ RI WKLV DUHD WRWDO ¿HOGPDULQH
PDJQHWLF GDWD ZHUH FROOHFWHG GXULQJ WZR
FDPSDLJQV0$57,&LQDQG0$57,&LQ
 DERDUG WKH %2 (/ 380$ DQG FRPELQHG
ZLWKPXOWLEHDPGDWDFROOHFWHGGXULQJ WKH
%$57)$0(; FDPSDLJQV RI WKH 12 /¶$WDODQWH
6RPH RI WKH EDWK\PHWULF GDWD RI WKH %$57











KLJKO\ FRPSOH[ WHFWRQLFV RI WKH ]RQH DQG WR
WKH SRRU VSDWLDO FRYHUDJH RI WKHPDJQHWLF DQG






Figure 1.0RUSKRWHFWRQLFHOHPHQWVRI WKHVWXG\DUHD7KHDEEUHYLDWLRQVDUH3$& 3DFL¿F3ODWH1$0 1RUWK
$PHULFDQ3ODWH&2& &RFRV3ODWH5,9 5LYHUD3ODWH05 0DWKHPDWLFLDQ5LGJH0R7 0RFWH]XPD7URXJK
(** (O*RUGR*UDEHQ6&* 6RXWKHUQ&ROLPD*UDEHQ-% -DOLVFR%ORFN77 7DPD\R7UDQVIRUP57 5LYHUD
7UDQVIRUP357 3DOHR5LYHUD7UDQVIRUP066 0RFWH]XPD6SUHDGLQJ6HJPHQW(35356 (DVW3DFL¿F5LVH3DFL¿F
5LYHUD6HJPHQW(353&6 (DVW3DFL¿F5LVH3DFL¿F&RFRV6HJPHQW0$7 0LGGOH$PHULFDQ7UHQFK0RGL¿HGIURP
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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GLUHFWO\RQYDULRXVDVSHFWVRIWKHNLQHPDWLFVRI
WKH5LYHUD3ODWHHJ(LVVOHUDQG0F1DOO\
'H0HWV DQG 6WHLQ 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DQG 3DUGR 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 %DQG\ DQG +LOGH, 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DO  $OWKRXJK DOO RI WKHVH VWXGLHV KDYH
PDGHVLJQL¿FDQWFRQWULEXWLRQVWRXQGHUVWDQGLQJ
WKHWHFWRQLFVRIWKH5LYHUDSODWHWKH\KDYH\HW




0DPPHULFN[DQG.OLWJRUG >] and Klitgord 
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5LYHUD 7UDQVIRUP ,Q FRQWUDVW %DQG\ 
VHHDOVR%DQG\DQG+LOGHSURSRVHGWKDW
WKH (353&6 SURSDJDWHG QRUWK RI WKH 5LYHUD
7UDQVIRUP UHDFKLQJ LWV QRUWKHUQ OLPLW QHDU WKH
0$7DWa0D)LJXUH%7KH\DOVRSURSR
VHGWKDWDW0D)LJXUHV&DQG'WKHSDUW





WKDW WKH (353&6 PD\ KDYH H[WHQGHG HYHQ
IXUWKHUQRUWKZDUGWKDQWKDWSURSRVHGE\%DQG\
 DQG WKDW WKH ULGJH VHJPHQW QRUWK RI
WKH5LYHUD7UDQVIRUPKDVVLQFHEHHQVXEGXFWHG
EHQHDWKWKH-DOLVFR%ORFN)LJXUH&
7KH QDWXUH RI WKH ERXQGDU\ EHWZHHQ WKH
5LYHUDDQG&RFRVSODWHVDVZHOODVWKHUHODWLYH
PRWLRQDFURVVWKHERXQGDU\LVDOVRFRQWURYHUVLDO
DQG YDULRXV SURSRVDOV KDYH EHHQ SUHVHQWHG
7KHVH SURSRVDOV FDQ EH FODVVL¿HG LQWR WKUHH
PDLQJURXSV7KH¿UVWJURXSSURSRVHVWKDWWKH
ERXQGDU\LVDJHQHUDOO\1(6:RULHQWHGVLQLVWUDO
WUDQVIRUP ERXQGDU\ WKH H[DFW RULHQWDWLRQ DQG
ORFDWLRQEHLQJVRPHZKDWGLIIHUHQWLQWKHYDULRXV




SURSRVDO LV WKDW RI 'H0HWV DQG :LOVRQ 
ZKRSURSRVHGWKDWWKHERXQGDU\LVDGLIXVH]RQH
RI OHIW ODWHUDO11(66:RULHQWHGVKHDULQJ7KH
VHFRQG JURXS %DQG\  .RVWRJORGRY DQG
%DQG\%DQG\HWDO
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WR WKH SUHVHQW GD\ *DODSRJRV WULSOH MXQFWLRQ
/RQVGDOH  7KH GLYHUJHQFH EHWZHHQ WKH
5LYHUD DQG&RFRV SODWHV LV SURSRVHG E\ %DQG\
 WR EH WKH UHVXOW RI WKH ULGJHWUHQFK
















WKHPDJQHWLF GDWD ZDV FROOHFWHG DUH VKRZQ LQ
)LJXUH  7KH VHFRQG GDWD VHW FRQVLVWV RI WKH
PXOWLEHDP GDWD FROOHFWHG LQ WKH VWXG\ DUHD
GXULQJ WKH %$57)$0(; FDPSDLJQV RI WKH 12
/¶$WDODQWH FRQGXFWHG LQ  WKHVH GDWD DUH
SUHYLRXVO\XQSXEOLVKHGH[FHSWQHDUWKH0RFWH]XPD
6SUHDGLQJ&HQWHU 066ZKHUH WKH\KDYHEHHQ




DQG +DUYDUG HDUWKTXDNH GDWDEDVHV 7KH DJHV
RI WKH OLWKRVSKHUH LQ WKH VWXG\ DUHD ZHUH GH








FHVVLRQ PDJQHWRPHWHU ZKLFK KDV D UHVROXWLRQ
RI  Q7 *HRPHWULFV ,QF  7R DYRLG
VKLSHIIHFWV WKHVHQVRUZDV WRZHGPHWHUV
EHKLQG WKH %2 (/ 380$ ZKLFK KDV D OHQJWK
RIPHWHUV$PHDVXUHPHQWZDVWDNHQHYHU\




7R FRUUHFW IRU WKH GLXUQDO YDULDWLRQ GXULQJ




ZHUH WDNHQ ZLWK WKH 6LQWUH[ (QYLPDJ SURWRQ
SUHFHVVLRQ PDJQHWRPHWHU DW  PLQ LQWHUYDOV




DUH VKRZQ LQ EOXH DQG WKRVH RI
0$57,& DUH VKRZQ LQ JUHHQ
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(DVW RI WKH (353&6 WZR DEDQGRQHG ULGJH
VHJPHQWV DUH LGHQWL¿HG VHJPHQWV 3 DQG 3
)LJXUH 7KHPDJQHWLF OLQHDWLRQV LQGLFDWH WKDW 
VHDÀRRU VSUHDGLQJ DORQJ ULGJH VHJPHQW 3







3 LV PRVW OLNHO\ DVVRFLDWHG ZLWK D VRXWKZDUG
FHVVDWLRQ RI VSUHDGLQJ DORQJ WKH (353&6 DQG
WKHUHIRUH VHDÀRRU VSUHDGLQJ DORQJ 3 PRVW
OLNHO\FHDVHGZLWKLQWKHSDVWP\
%HWZHHQ3DQGWKH0$7DQRPDOLHVWR5DUH REVHUYHGZLWKLQ WKH VWXG\DUHD$QRPDOLHV
WR$WHUPLQDWHDWWKHVRXWKHUQERXQGDU\RIWKH(O*RUGR*UDEHQZKHUHDVDQRPDOLHV5DQG
-H[WHQGXQGLVUXSWHGQRUWKZDUG WR WKH ODWLWXGH
RIWKHSDOHR5LYHUD7UDQVIRUP$QRPDO\$ and $QRPDO\  DOVR DSSHDU WR H[WHQG QRUWKZDUG
WR 1 +RZHYHU LQ FRQWUDVW WR DQRPDOLHV




$QRPDO\$PD\EHGHÀHFWHGZHVWZDUGLHWKHFUXVWDSSHDUV WREH URWDWHGFORFNZLVH2Q WKH
VRXWKÀDQNRIWKLVDUHDRIGHFUHDVHGPDJQLWXGH
$QRPDO\  DOVR DSSHDUV WR EHQG VOLJKWO\
ZHVWZDUG7KLVSDWWHUQRIGLVUXSWLRQLVFRQVLVWHQW
ZLWK WKH SURSRVDO RI %DQG\  WKDW WKH (O
*RUGR*UDEHQLVWKHWLSRID6:SURSDJDWLQJULIW
VLWXDWHGEHWZHHQWKH5LYHUDDQG&RFRVSODWHV 
$OVR WR WKH HDVW RI WKH (35 $QRPDO\ $ H[KLELWV D SURPLQHQW ZHVWZDUG GHÀHFWLRQ DW
1ZKHUH LWDSSURDFKHVDSURPLQHQW(1(
:6: HORQJDWHG PDJQHWLF KLJK KHQFHIRUWK LV
WHUPHG WKH ³0DQ]DQLOOR 0DJQHWLF /LQHDPHQW´
7KLVZHVWZDUGEHQGVXJJHVWVWKDWWKHDUHDRIWKH
0DQ]DQLOOR0DJQHWLF/LQHDPHQWPD\EH ORFDWHG
ZLWKLQ D JHQHUDOO\ HDVWZHVW WUHQGLQJ VLQLVWUDO
VKHDUFRXSOH
&RQVLVWHQW ZLWK SUHYLRXV VWXGLHV HJ
/RQVGDOH  WKH ROGHUPDJQHWLF OLQHDWLRQV
ORFDWHG QRUWK RI WKH 5LYHUD 7UDQVIRUP OLQHD
WLRQV $ WR 1 DUH GHÀHFWHG ZHVWZDUG DVWKH\ DSSURDFK WKH 5LYHUD 7UDQVIRUP LQ JRRG
DJUHHPHQWZLWKWKHEDWK\PHWULFGDWD)LJXUH
,Q FRQWUDVW WKH QHZ GDWD VKRZV WKDW QRQH RI
WKH OLQHDWLRQV ORFDWHGHDVWRI1DUHGHÀHFWHGZHVWZDUGLQVWHDGWKH\H[KLELWDVOLJKWHDVWZDUG
GHÀHFWLRQ DV WKH\ DSSURDFK WKH 0DQ]DQLOOR
0DJQHWLF /LQHDPHQW 7KLV LV DOVR REVHUYHG LQ
WKHEDWK\PHWULFGDWDZKHUHDGLIIHUHQFH LQ WKH
VHDÀRRUPRUSKRORJ\ LV REVHUYHG WR HLWKHU VLGH
RI:QRUWKRI WKH5LYHUD)UDFWXUH=RQH
GDWDFROOHFWHGGXULQJWKHVWRUPZHUHQRWXVHG
7KH EDVH VWDWLRQ PDJQHWRPHWHU ZDV GRZQ RQ

















WKDQ  PHWHUV IURP EXLOGLQJV URDGV SRZHU
OLQHVRUDQ\RWKHUREMHFWVWKDWPLJKWJHQHUDWH
PDJQHWLFQRLVH%UHLQHU
$IWHU UHPRYLQJ WKH GLXUQDO YDULDWLRQ WKH
GDWD ZHUH QH[W FRUUHFWHG IRU VKLS¶V KHDGLQJ
IROORZLQJWKHPHWKRGVSUHVHQWHGE\%XOODUGDQG
0DVRQ  :KLWPDUVK DQG -RQHV 
DQG%XFKDQDQet al1H[WWKHVHYDOXHV
ZHUH UHGXFHG WR PDJQHWLF DQRPDO\ YDOXHV E\
VXEWUDFWLQJRXWWKHYDOXHRIWKHPDLQ¿HOGXVLQJ
WKH ,$*$ ,*5) 0RGHO ZKLFK ZDV REWDLQHG
IURP WKH 8QLWHG 6WDWHV 1DWLRQDO *HRSK\VLFDO
'DWD&HQWHU
7KHPXOWLEHDPEDWK\PHWULFGDWDRIWKH
%$57)$0(; FDPSDLJQV ZHUH FROOHFWHG ZLWK D
GXDO6,05$'(0PXOWLEHDPV\VWHPDQGWKH



















ORFDWHG EHWZHHQ WKH DFWLYH WLS RI WKH (353&6
DQGWKH3DOHR5LYHUD7UDQVIRUP
-53HOiH]*DYLULD&$0RUWHUD*XWLpUUH]:/%DQG\DQG)0LFKDXG
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Figure 4.3ULQFLSOHPRUSKRWHFWRQLFHOHPHQWVVXSHULPSRVHGRQEDWK\PHWU\7KHEDWK\PHWU\PDSZDVFRQVWUXFWHGXVLQJ
WKHDYDLODEOHPXOWLEHDPLQFOXGLQJSUHYLRXVO\XQSXEOLVKHGGDWDIURPWKH)$0(;%$57FDPSDLJQV$EUHYLDWLRQV











RI WZR (1(:6: VHJPHQWV ZKLFK DUH RIIVHW
LQ D ULJKWVWHSSLQJPDQQHU LQ WKH WUHQFK 7KLV
OLQHDPHQWLVDOLJQHGZLWKWKH0DQ]DQLOORJUDEHQ
HJ %DQG\HW DO  DQG LWV SURMHFWLRQ LV
WRZDUGV WKH SRUW RI 0DQ]DQLOOR ,W LV WHPSWLQJ
WR DVVRFLDWH WKLV OLQHDPHQW ZLWK D WUDQVIRUP
ERXQGDU\EHWZHHQWKH5LYHUDDQG&RFRVSODWHV
KRZHYHU WKH OLQHDPHQW GRHV QRW FRLQFLGH ZLWK









7KH EDWK\PHWU\ LQ WKLV DUHD FDQ EH GLYLGHG
LQWR VHYHUDO PRUSKRWHFWRQLF ]RQHV )LJXUH 
6HYHUDO RI WKHVH ]RQHVKDYHEHHQGHVFULEHG LQ
SUHYLRXVVWXGLHV7KHVHLQFOXGH]RQHV$ZKLFK
DUHFOHDUO\IRUPHGLQUHODWLRQWRWKHSURSDJDWLRQ
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.OLWJRUGDQG0DPPHULFN[DQG=RQH
%LVWKHROGFUXVWIRUPHGDWWKH5LYHUD5LVHZKLFK
LV EHQW ZHVWZDUG DV LW DSSURDFKHV WKH 5LYHUD









E\ D FKDQJH LQ VHDÀRRU IDEULF DVZHOO DV E\ D
SURPLQHQWHVFDUSPHQWWKHWHFWRQLFSVHXGRIDXOW
RIWKHSURSDJDWRUWKDWLVGRZQGURSSHGWRWKH
HDVW )LJXUH  7KH VHDÀRRU VSUHDGLQJ IDEULF
ZLWKLQ ]RQH & WUHQGV 11:66( DQG XQOLNH WKH
VHDÀRRUIDEULFLQ]RQH%WRWKHZHVWWKHVHDÀRRU
IDEULFGRHVQRWEHQGZHVWZDUGDVLWDSSURDFKHV
WKH SDOHR5LYHUD 7UDQVIRUP 7KLV VSUHDGLQJ














$ SURPLQHQW HDVWZHVW RULHQWHG GRZQWRWKH
QRUWK HVFDUSPHQW IRU UHDVRQV H[SODLQHG LQ
WKH QH[W VHFWLRQ WKLV HVFDUSPHQW LV FDOOHG WKH
3DOHR7UDQVIRUPDGD GH &ROLPD RU WKH 3&R7
VHSDUDWHV ]RQH ' WR WKH QRUWK IURP ]RQH '
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DEUXSWO\ =RQH ( LV WKH (O *RUGR *UDEHQ DUHD
%RXUJRLVHW DO ZKLFK LV D ]RQH RI KLJK
KHDWÀRZ.KXWRUVNR\et alDQGWKLQQHG
RFHDQLF FUXVW 6HUUDWR±'LD]HW DO  =RQH
'LVDSUHYLRXVO\XQUHFRJQL]HG]RQHFRQWDLQLQJ
VHDPRXQWV IDXOW VFDUSV WKH PRVW SURPLQHQW
RIZKLFK LVKHUHLQ UHIHUUHG WRDV WKH0DQ]DQLOOR
(VFDUSPHQWRULHQWHGSHUSHQGLFXODUWRWKHVWULNH
RI WKH WUHQFKDQGVPDOOEDWK\PHWULF ULGJHV WKDW
ULVH DERYH WKH VHGLPHQW FRYHU =RQHV ' DUH
WKHW\SLFDOWUHQFKPRUSKRWHFWRQLFGRPDLQV7KH
PRUSKRORJLF FRPSOH[LWLHV RI ]RQHV ' DQG (
DUHPRVW OLNHO\ DVVRFLDWHGZLWK GHIRUPDWLRQZL
WKLQ WKH5LYHUD&RFRV3ODWH%RXQGDU\ ,W LV DOVR
LPSRUWDQW WR QRWH WKDW ]RQH ' FRQWDLQV WKH
0DQ]DQLOOR0DJQHWLF/LQHDWLRQ
7KH SDUW RI =RQH * ORFDWHG MXVW ZHVW DQG
1:RIWKH(O*RUGR*UDEHQZDV¿UVWLGHQWL¿HG
QHDU WKH WUHQFKE\0LFKDXGHW DO  7KH
VHDÀRRU LQ WKLV ]RQH LV RULHQWHG FORFNZLVH RI
WKDWH[KLELWHGE\ WKHFUXVW IRUPHGDW WKH(35
3&6 0LFKDXG et al  SURSRVH WKDW WKLV
GLIIHUHQFH LQ UHRULHQWDWLRQ PD\ UHÀHFW ROGHU
FUXVWIRUPHGDORQJWKH(353&6SULRUWR0D
$OWHUQDWLYHO\ LWPD\ LQUHÀHFW WKHGLVUXSWLRQRI
\RXQJFUXVW IRUPHGDW WKH(353&6GXHWR WKH
6:SURSDJDWLRQRIWKH(O*RUGR*UDEHQWRZDUGV
WKH (35 %DQG\  RU PRUH JHQHUDOO\ WR
GLVUXSWLRQ UHODWHG WR WKH GHYHORSPHQW RI WKH
5LYHUD&RFRVSODWHERXQGDU\





DQG&RFRVSODWHV LV WKH UHVXOWRI WKHHIIHFWVRI





5LYHUD 7UDQVIRUP  GHIRUPDWLRQ DVVRFLDWHG
ZLWK WKH IRUPDWLRQ RI WKH 5LYHUD&RFRV SODWH
ERXQGDU\ DQG  UHRUJDQL]DWLRQV RI ERWK WKH










Figure 6. 0DJQHWLF DQRPDO\
OLQHDWLRQV VXSHULPSRVHG RQ D
VFKHPDWLF UHSUHVHQWDWLRQ RI WKH
GLIIHUHQWPRUSKRWHFWRQLF ]RQHV LQ
WKHVWXG\DUHD6HHWH[WIRUGHWDLOV
3&R7   3DOHR&ROLPD 7UDQVIRUP
266   2YHUODSSLQJ 6SUHDGLQJ
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6SHFL¿FDOO\SULRU WR WKH
VRXWKZDUGFHVVDWLRQRIVSUHDGLQJWKH3&R7PD\










DW WKH SUHVHQWGD\ UHOLFW VSUHDGLQJ FHQWHU 3
DQG WKH 5LYHUD 7UDQVIRUP(35 HDVWHUQ MXQFWLRQ
ZDV ORFDWHGDWWKHQRUWKHUQWLSRI3,W LVYHU\
WHPSWLQJWRSURSRVHWKDWWKH0DQ]DQLOOR0DJQHWLF
/LQHDPHQW ZDV D WUDQVIRUP ERXQGDU\ EHWZHHQ
WKH 5LYHUD DQG &RFRV SODWHV GXULQJ WKLV WLPH
+RZHYHUWKLVLVXQFOHDUDVWKHZHVWHUQH[WHQWRI
WKLV OLQHDPHQW OLHV WR WKH QRUWK RI WKH MXQFWLRQ
RI WKH SDOHR5LYHUD 7UDQVIRUP ZLWK 3 DQG WKH
PRUSKRORJ\ DVVRFLDWHG ZLWK WKLV OLQHDPHQW LV
QRWFRQYLQFLQJO\WKDWRIDPDMRUSODWHERXQGDU\
WUDQVIRUP $OWHUQDWLYHO\ VLQFH  0D WKH DUHD
HDVW RI WKH GHFDSLWDWHG (35 WLS ZHVW RI WKH
0$7VRXWKRIWKH3&R7DQGQRUWKRIWKHLQIHUUHG
(DVW &ODULRQ )UDFWXUH =RQH (&)= DSSHDUV WR
KDYHEHHQEURNHQ LQWRVPDOO FUXVWDOEORFNV WKDW
KDYH EHHQ URWDWHG DQG XSOLIWHG WKH 0DQ]DQLOOR
0DJQHWLF/LQHDWLRQDQGLWVDVVRFLDWHG0DQ]DQLOOR
(VFDUSPHQWPD\EHDUHVXOWRIWKLVGHIRUPDWLRQ
$W DERXW  0D WKH SODWH ERXQGDU\ DJDLQ




KDV UHFHQWO\ EHHQ SURSDJDWLQJ QRUWKZDUG DQG
PD\EHGHFDSLWDWHGLQWKHIXWXUH,QFRQMXQFWLRQ
ZLWK WKLV QHZ SHULRG RI VRXWKZDUG FHVVDWLRQ
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IRU HYHQWV RFFXUULQJ LQ WKLV UHJLRQ )LJXUH 
$OWHUQDWLYHO\WKHPRVWSURPLQHQWGHYLDWLRQLQWKH
PDJQHWLFOLQHDWLRQVRFFXUVQRUWKRIWKH(O*RUGR
JUDEHQ DW WKH 0DQ]DQLOOR 0DJQHWLF OLQHDPHQW
+RZHYHU WKH RULHQWDWLRQ RI WKLV OLQHDPHQW LV
not FRQVLVWHQWZLWK WKHRULHQWDWLRQRI WKHQRGDO
SODQHV RI WKH IRFDOPHFKDQLVPV RI HDUWKTXDNHV





















WR WKH 0$7 LV REVHUYHG EHWZHHQ 1 DQG
17KLVDQRPDO\WKH0DQ]DQLOOR0DJQHWLF
/LQHDPHQW FRQVLVWV RI WZR ULJKWVWHSSLQJ
HQHFKHORQ VHJPHQWV DQG LV DOLJQHG ZLWK WKH
0DQ]DQLOOR7URXJKIRUPHGZLWKLQWKHFRQWLQHQWDO
VORSH DQG VKHOI DUHD RI WKH RYHUULGLQJ 1RUWK
$PHULFDQ SODWH $QRPDO\ $ EHQGV VKDUSO\ZHVWZDUGDV LWDSSURDFKHV WKLV OLQHDPHQW IURP
WKH VRXWK LQGLFDWHG WKDW LW PDUNV D FUXVWDO
GLVFRQWLQXLW\
Figure 8.(DUWKTXDNH&HQWURLG0RPHQW7HQVRUVROXWLRQVDVRI-XO\VXSHULPSRVHGRQWKHQHZEDWK\PHWU\
PDS 1RWH WKH VWULNH VOLSPHFKDQLVPV ZLWKLQ WKH DUHD MXVW VHDZDUG RI WKH 0$7 )RFDOPHFKDQLVP VROXWLRQV
REWDLQHG IURP WKH 86*6 KWWSQHLFXVJVJRYQHLVVRSDU DQG WKH &HQWURLG0RPHQW 7HQVRU &DWDORJXH 
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 7KH RULJLQ RI WKH 0DQ]DQLOOR 0DJQHWLF
/LQHDPHQWLVXQFHUWDLQ,WFRQQHFWVZLWKQHLWKHU
WKH066QRU WKH DFWLYH (353&6 WKXV LW GRHV
QRW DSSHDU WR EH DQ DFWLYH SODWH ERXQGDU\
7KH OLQHDPHQW FRLQFLGHV ZLWK WKH 0DQ]DQLOOR
(VFDUSPHQWKRZHYHU WKLVPRUSKRORJLF IHDWXUH















SUHVHQW GD\ ORFDWLRQ RI WKH 5LYHUD 7UDQVIRUP
SHUKDSV EHLQJ GHFDSLWDWHG E\ WKH IRUPDWLRQ RI
WKH5LYHUD7UDQVIRUP
6LQFH0DWKH(353&6KDVXQGHUJRQH
DQ RYHUDOO VRXWKZDUG FHVVDWLRQ RI VSUHDGLQJ
GXULQJ ZKLFK VKRUW SXOVHV RI QRUWKZDUG ULGJH
SURSDJDWLRQ DQG VXEVHTXHQW DEDQGRQPHQW
RFFXUUHGOHDYLQJEHKLQGVHYHUDOUHOLFWULIWWLSV










:H WKDQN WKH &DSWDLQ FUHZ DQG DGPLQLVWUDWLYH
VWDIIRIWKH%2(O380$IRUWKHLUKHOSGXULQJWKH
FROOHFWLRQRIWKHPDULQHPDJQHWLFGDWD*6XiUH]
IRU KHOSIXO GLVFXVVLRQV 3HWHU 6FKDDI 0DUJDULWD
/ySH] DQG WKH VWDII RI WKH *HRFKURQRORJ\ /D
ERUDWRU\ RI &,&(6( ZKR GDWHG WKH EDVDOW
VDPSOH WKH&RRUGLQDFLyQ$FDGpPLFDGH%XTXHV
2FHDQRJUi¿FRV&$%281$0IRUSURYLGLQJWKH
VKLS WLPH GXULQJ WKH 0$57,& DQG 0$57,&
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GDWD GHSOR\HG IRU WKLV ZRUN 7KH 0$57,&
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JUDQW * 7KH %$57 )$0(; FDPSDLJQV RI
WKH12/¶$WDODQWHZHUH IXQGHGE\JUDQWV IURP
WKH&HQWUH1DWLRQDOGHOD5HFKHUFKH6FLHQWL¿TXH
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%DQG\ :/ 0RUWHUD*XWLpUUH] &$ 8UUXWLD
)XFXJDXFKL -  *UDYLW\ )LHOG RI WKH
VRXWKHUQ &ROLPD JUDEHQ 0H[LFR Geofísica 
Internacional, 
%DQG\ :/ 0RUWHUD*XWLpUUH] & 8UUXWLD
)XFXJDXFKL - +LOGH 7:&  7KH
VXEGXFWHG 5LYHUD&RFRV SODWH ERXQGDU\
:KHUH LV LW ZKDW LV LW DQG ZKDW LV LWV
UHODWLRQVKLSWRWKH&ROLPDULIW"*HRSK\V5HV
/HWW
%DQG\:/ .RVWRJORGRY 9 6LQJK 6. 3DUGR
0 3DFKHFR - 8UUXWLD)XFXJDXFKL - 
,PSOLFDWLRQV RI WKH 2FWREHU  &ROLPD
-DOLVFR 0H[LFR HDUWKTXDNH RQ WKH 5LYHUD
1RUWK $PHULFD (XOHU YHFWRU *HRSK\V 5HV
/HWW
-53HOiH]*DYLULD&$0RUWHUD*XWLpUUH]:/%DQG\DQG)0LFKDXG
      VOLUME 52 NUMBER 1
%DQG\ :/ .RVWRJORGRY 9 0RUWHUD*XWLpUUH]
&$  6RXWKZHVW PLJUDWLRQ RI WKH
,QVWDQWDQHRXV5LYHUD3DFL¿F(XOHUSROH6LQFH
0DGeofísica Internacional, 
%DQG\:/ +LOGH 7:& <DQ &<  7KH
5LYHUD&RFRV SODWH ERXQGDU\ ,PSOLFDWLRQV
IRU 5LYHUD&RFRV UHODWLYH PRWLRQ DQG SODWH
IUDJPHQWDWLRQ ,Q Cenozoic Tectonics and 
9ROFDQLVPRI0H[LFR6SHFLDO3DSHUHGV
'HOJDGR*UDQDGRV+$JXLUUH'LD]*DQG
6WRFN -0 *HRORJLFDO 6RFLHW\ RI $PHULFD
%RXOGHU&RORUDGRSS
%DQG\:/0LFKDXG)%RXUJRLV-&DOPXV7




3DUGR&DVWUR * 7URXLOODUG3HUURW & 
6XEVLGHQFH DQG VWULNHVOLS WHFWRQLVP RI
WKH XSSHU FRQWLQHQWDO VORSH RII 0DQ]DQLOOR
0H[LFRTectonophysics, 




VLGHVFDQ LPDJLQJ RI WKH 5LYHUD WUDQVIRUP
0RFWH]XPD VSUHDGLQJ VHJPHQW MXQFWLRQ
QRUWKHUQ (DVW 3DFL¿F ULVH 1HZ FRQVWUDLQWV
RQ 5LYHUD3DFL¿F UHODWLYH SODWH PRWLRQ
Tectonophysics,    GRL
MWHFWR
%RXUJRLV -0LFKDXG )  $FWLYH IUDJPHQ
WDWLRQ RI WKH 1RUWK $PHULFDQ 3ODWH DW WKH
0H[LFDQ WULSOH MXQFWLRQ DUHD RII 0DQ]DQLOOR
*HR0DULQH/HWW
%RXUJRLV - 5HQDUG 9 $XERXLQ - %DQG\
: %DUULHU ( &DOPXV 7 &DUIDQWDQ -&
*XHUUHUR - 0DPPHULFN[ - 0HUFLHU GH
/HSLQD\ % 0LFKDXG ) 6RVVRQ 0 




%UHLQHU 6  Applications manual for 
portable magnetometers *HRPHWULFV 6DQ
-RVH&DOLIRUQLD86$
%XFKDQDQ 6 . 6FUXWWRQ 5$ (GZDUGV 5$
:KLWPDUVK5%0DULQHPDJQHWLFGDWD
SURFHVVLQJ LQ HTXDWRULDO UHJLRQV RII *KDQD
*HRSK\V-,QW ±
%XOODUG (& 0DVRQ 5*  7KH
PDJQHWLF ¿HOG DVWHUQ RI D VKLS 
'HHS6HD5HVHDUFK,
&DQHW&3URO/HGHVPD50%DQG\:/6FKDDI
3 /LQDUHV & 7DXOHU ( 0RUWHUD*XWLpUUH]




&HQWURLG 0RPHQW 7HQVRU &DWRORJXH ZZZ
VHLVPRORJ\KDUYDUGHGX&07VHDUFKKWPO 
ODVWDFFHVVHG-XO\
'H0HWV & 7UD\OHQ 6  0RWLRQ RI WKH
5LYHUDSODWHVLQFH0DUHODWLYHWRWKH3DFL¿F
DQG1RUWK $PHULFDQ SODWHV DQG WKHPDQWOH
Tectonophysics, ±
'H0HWV&:LOVRQ'65HODWLYHPRWLRQV









IRU WKH -DOLVFR0H[LFR(DUWKTXDNH -
*HRSK\V5HV%±
*HRPHWULFV ,QF  G-877 Marine 
0DJQHWRPHWHU 20 5HY $ 2SHUDWLRQ
Manual*HRPHWULFV,QF6DQ-RVH&$86$
-DUDPLOOR6+6XiUH]*7KH'HFHPEHU
 ,VODV 0DUtDV 0H[LFR HDUWKTXDNH 0Z
 UHYHUVH IDXOWLQJ EHQHDWK WKH 7UHV
0DULDV HVFDUSPHQW DQG LPSOLFDWLRQV IRU WKH
5LYHUD1RUWK$PHULFDQUHODWLYHSODWHPRWLRQ





DQGVHLVPLFGDWDGeofísica Internacional, , 

.OLWJRUG .' 0DPPHULFN[ -  1RUWKHUQ





WKH 5LYHUD DQG 1RUWK $PHULFDQ SODWHV -
*HRSK\V5HV
/HyQ 6RWR * 1L -) *UDQG 63 6DQGYRO (
9DOHQ]XHOD5:*X]PiQ6SH]LDOH0*yPH]
GEOFÍSICA INTERNACIONAL
JANUARY - MARCH 2013      
*RQ]iOH] -0 'RPtQJXH] 5H\HV 7 






/RQVGDOH 3  6WUXFWXUDO SDWWHUQV RI WKH
3DFL¿F ÀRRU RIIVKRUH SHQLQVXODU &DOLIRUQLD
in 7KH *XOI DQG 3HQLQVXOD 3URYLQFH RI
the Californias $PHULFDQ $VVRFLDWLRQ RI
3HWUROHXP*HRORJLVWV0HPRLUHG'DXSKLQ
DQG 6LPRQHLW $$3* 7XOVD 2NODKRPD SS

/RQVGDOH 3  6WUXFWXUDO SDWWHUQ RI WKH
*DODSDJRV PLFURSODWH DQG HYROXWLRQ RI WKH
*DODSDJRV WULSOH MXQFWLRQ -*HRSK\V5HV

0DFGRQDOG .& +D\PRQ 50 0LOOHU 63
6HPSHUH-&)R[3-'HHSWRZDQG




0DPPHULFN[ -  7KH PRUSKRORJ\ RI
SURSDJDWLQJ VSUHDGLQJ FHQWHUV - *HRSK\V
5HV




0DPPHULFN[ - .OLWJRUG .'  1RUWKHUQ
(DVW3DFL¿F5LVH(YROXWLRQIURPP\%3




DFFHSWHG" &5 $FDG 6FL 3DULV 6pULH ,,





0LFKDXG ) 'DxREHLWLD - &DUERQHOO 5
%DUWRORPp 5 &RUGRED ' 'HOJDGR $UJRWH
/ 1~xH]&RUQ~ ) 0RQIUHW 7  1HZ
LQVLJKWVLQWRWKHVXEGXFWLQJRFHDQFUXVWLQWKH
0LGGOH $PHULFDQ 7UHQFK RII ZHVWHUQ 0H[LFR
1Tectonophysics, , 
0LFKDXG ) 'DxREHLWLD - %DUWRORPp &DUERQHOO
5 'HOJDGR $UJRWH / &RUGRED ' 0RQIUHW
7  'LG WKH (DVW 3DFL¿F 5LVH VXEGXFW
EHQHDWK WKH 1RUWK $PHULFD 3ODWH ZHVWHUQ
0H[LFR"Geo-0DULQH Letters, 
0ROQDU 3  )DXOW SODQH VROXWLRQV RI
HDUWKTXDNHV DQG GLUHFWLRQ RI PRWLRQ LQ WKH
*XOIRI&DOLIRUQLDDQGRQWKH5LYHUD)UDFWXUH
=RQH*6$%XOO
1L[RQ *7  7KH UHODWLRQVKLS EHWZHHQ
4XDWHUQDU\ YROFDQLVP LQ FHQWUDO0H[LFR DQG
WKHVHLVPLFLW\DQGVWUXFWXUHRIVXEGXFWHGRFHDQ
OLWKRVSKHUH*6$%XOO
3HOiH] *DYDULD -5  $QiOLVLV GH ODV
DQRPDOtDVPDJQHWLFDVPDULQDVHQHOOLPLWHVXU
GHODSODFDGH5LYHUDIUHQWHD&ROLPD0H[LFR






5HLG ,'  7KH 5LYHUD 3ODWH $ 6WXG\
LQ 6HLVPRORJ\ DQG 3ODWH 7HFWRQLFV 3K'
'LVVHUWDWLRQ 8QLYHUVLW\ RI &DOLIRUQLD 6DQ
'LHJRSS
6FKDDI3%DQG\:0RUWHUD&0LFKDXG)5XIIHW
* 0LG RFHDQ ULGJH EDVDOWV IURP WKH
3DFL¿F 5LYHUD 3ODWH 0H[LFR +HWHURJHQHRXV




















VHLVPLF WRPRJUDSK\ -*HRSK\V5HV, 
%GRL-%
